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[57] ABSTRACT 

An improved dual-connector cable for connecting a com- 
puter to a serial instrumentation bus. In one embodiment, the 
serial instrumentation bus is a fleldbus, preferably either a 
Foundation fieldbus or a Controller Area Network (CAN) 
bus. The cable comprises a first terminal located at a first end 
of the cable for coupling the cable to the computer. The first 
terminal comprises a device connector which is configured 
to connect the first terminal to a connector an the computer. 
The cable also comprises a second terminal located at a 
second end of the cable for coupling the cable to the serial 
instrumentation bus. The second terminal comprises inter- 
face circuitry for interfacing the cable with the serial instru- 
mentation bus. The second terminal further comprises a first 
bus connector that is electrically coupled to the serial 
instrumentation interface circuitry. The first bus connector is 
configured to connect to a mating connector tor coupling to 
the serial instrumentation bus, The second terminal further 
comprises a second bus connector that is electrically coupled 
to the serial instrumentation interface circuitry. The second 
bus connector is configured to connect to the serial instru- 
mentation bus. In one embodiment, the first bus connector is 
operable to be connected to the serial iristnirnentation bus 
and the second bus connector is operable to be connected to 
a bus monitor to enable the bus monitor to monitor signals 
on the serial instrumentation bus. 
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ABSTRACT 



A cable for connecting a peripheral device to an input/output 
pen configured in accordance with either a SCSI protocol or 
a parallel port protocol has a first connector which has a 
plurality of contact pins for connecting the cable to the 
peripheral device; a second connector which haB a plurality 
of contact phis for connecting the cable to the input/output 
port; and a plurality of twisted pairs each having a first 
conductor and a second conductor. The first conductor of 
each of the twisted pairs is a data/control line, and the second 
conductor of the twisted pair is a return for the respective 
data/control line in accordance with the SCSI protocol The 
first and second conductors of each of the twisted pairs are 
connected between selected pins of the first and second 
connectors such that none of the twisted pairs carries a 
data/control signal on both its first and second conductors 
when the cable is connected to an input/output port that is 
configured in accordance with the parallel port protocol. 
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ABSTRACT 



An interface selection and configuration system tor a com- 
puter peripheral in which configuration for the peripheral 
and/or the host interface is at least in part accomplished by 
the interface connector cable. In a preferred embodiment, 
the computer peripheral is equipped with one or more 
hardware interfaces. Hie interface connector cable has a first 
end connector for attaching to the computer peripheral. The 
first end connector of the interface connector cable is typi- 
cally a multiple pin connector constructed and arranged to 
be properly physically and electrically connectable only to a 
specific computer peripheral or class of computer 
peripherals, the first end connector including at least one 
electrical connection between two pins for completing a 
circuit within the computer peripheral thereby enabling the 
computer peripheral. Where the peripheral is a data reading 
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ABSTRACT 



A cable constructed with insulation displacement connectors 
produces cables which connect data storage devices to a host 
system. The cable allows automatic address selection of data 
storage devices depending on the presence or absence of a 
CSEL terminal pin on a corresponding connector and the 
location of a data storage device along the cable. Address 
selection by connector configuration simplifies cable con- 
struction. The end connector of an ATA cable is configured 
to identify an attached data storage device as the first device 
(drive 0), while an intermediate connector is configured to 
identify an attached data storage device as the second drive 
(drive 1), thus making installation more intuitive. 
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A universal cable connects a personal computer's parallel 
port or PCMCIA socket to a variety of types of external 
peripheral devices. The universal cable contains a translator 
circuit that converts signals from the parallel port or PCM- 
CIA socket to external interface signals. The translator 
circuit combines together bytes from the parallel port to out 
put words when the external peripheral is an IDE or ATAPI 
device, or a subset of the ISA or AT bus. The translator 
circuit passes bytes through to 8-bit SCSI peripherals. The 
16 data bits from the PCMCIA socket are passed through to 
IDE, ATAPI, and ISA devices, but split into bytes for SCSI 
devices. General-purpose I/O for external peripherals is also 
supported using separate input and output signals rather than 
bi-directional I/O. Software on the personal computer con- 
trols the configuration of the translator circuit, allowing the 
universal cable to be re -configured for different types of 
external peripherals. A 36-pin IEEE 1248 -C connector is 
used to connect the universal cable to various external 
peripherals, Aprinter pass-through connector is provided on 
the translator's housing. 
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[57] ABSTRACT 

An i nt e rf ace selection and configuration system for a com- 
puter peripheral in which configuration for the peripheral 
and/ox the host interface is at least in part accomplished by 
the interface connector cable. In a preferred embodiment, 
the computer peripheral is equipped with one or more 
hardware interfaces. The interface connector cable has a first 
end connector for attaching to the computer peripheral. The 
first end connector of the interface connector cable is typi- 
cally a multiple pin connector constructed and arranged to 
be properly physically and electrically connectable only to a 
specific computer peripheral or class of computer 
p eripherals, the first end connector including at least one 
electrical connection between two pins for completing a 
circuit within the computer peripheral thereby enabling the 
compute peripheral. Where the peripheral is a data reading 
device such as a laser scanner or RHD reader, alternate or 
additional configuration may be obtained, with data readin g 
device, from the label o n the interconnect cable. The label, 
which may for example be a bar code or RFID tag* contains 
inf carnation or instructions by which the data read ing device 
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[57] ABSTRACT 

An electrical cable connector configured to physically 



and .electrically mate and connect with an indentical 
such electrical cable connector. The cable connector 
includes both male and female connectors correspond- 
ing to each circuit lead of the cable configured to mate 
and electrically connect with the female and male con- 
nectors, respectively, corresponding to like circuit leads 
of another identical cable connector. The male connec- 
tor is electrically insulated from its associated circuit 
lead when the cable connector Is not electrically con- 
nected to a second cable conector and U electrically 
connected to the circuit lead when the cable connector 
is electrically connected to a second cable connector. 
The male connector is preferably a pin and the female 
connector a socket comprising two terminals electri- 
cally insulated from one antoher. The male pin is elec- 
trically connected to one of the terminals of the female 
socket The other terminal of the female socket is elec- 
trically connected to the circuit lead with which the 
male pin and female socket are associated. The circuit 
between the pin and the circuit lead is completed 
through the associated socket when the pin of an identi- 
cal such cable connector makes contact with both ter- 
minals of the socket 
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(57) ABSTRACT 

A generic serial interface includes any one of multiple 
transition cables having a first connector conforming to one 
of several different aerial interface standards, A second 
generic connector is connected to a second end of the 
transition cables. A configurable interface circuit is coupled 
to the generic connector and is automatically reconfigured 
according to the physical interface type associated with the 
transition cable. The interface circuit includes a termination 
resistor array that can connect different termination resistor 
values to the same generic signals on the generic connector 
according to the interface type. The termination resistor 
array in combination with a unique designation of generic 
signals allow a single interface to operate with many dif- 
ferent serial interface standards both in DCE and DTE 
modes wmlc requiring substantially fewer connector pins 
and simpler interface circuitry than existing generic inter- 
faces. 
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L3: Entry 1 of 20 



File: USPT 



Feb 24, 2004 



DOCUMENT-IDENTIFIER: US 6697892 Bl 
TITLE: Port expansion system 

Detailed Description Text (20) : 

FIG. 12 is a more detailed block diagram of a practical embodiment of a hub end 
module 300 that may be used as the "front end" of a port expansion system in 
accordance with the invention. The module 300, as well as the other modules of the 
system, utilizes standard, commercially available electrical and electronic 
components whose specifications and operation are well known in the art and 
therefore need not be described in detail. The principal component of the hub end 
module is a 7-port USB hub controller 302 which can support up to seven downstream 
USB slave ports denoted in FIG. 12 as "Port-1" through "Port-7". These ports are 
defined by sets of contacts on a downstream DB-25 connector receptacle or jack 304 
carried by the module 300. The hub end module 300 further includes host USB port 
comprising a standard 4 -pin USB Type-A connector 306 for connecting the module by 
means of a standard USB cable to a USB port on a host system such as a notebook 
computer. As already explained, the DB-25 jack 304 is connectable to a mating 
upstream DB-25 plug on any peripheral device module, or to a power end module . 

Detailed Description Text (32) : 

FIG. 15 is a block diagram depicting the general form of a peripheral device module 
360, and includes a DB-25 plug 362 on the upstream side of the module and a DB-25 
jack or receptacle 364 on the downstream side. The pin assignments for the 
connectors 362 and 364 are as shown in FIG. 13. The module 360 includes pass- 
through power bus (VCCBUS) , VCCSEL control signal, and ground lines 366, 368 and 
370, respectively. The module 360 includes an interface circuit, for example, a 
controller 372 providing conversion of the USB data signals appearing on "Port-1" 
of the DB-25 plug 362 to the protocol of the peripheral device adapted to be 
connected to the device or function connectors 374 supported by the module . The 
typical module 360 includes an LED display 376 responsive to status and/or activity 
signals generated by the interface circuit 372. 
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L4: Entry 19 of 21 



File: USPT 



Feb 19, 1985 



DOCUMENT -IDENTIFIER: US 4500933 A 
TITLE: Universal interface unit 



Detailed Description Text (5) : 

When a recorder is connected to the synchronizer, input information relating to the 
recorder is provided as an address signal to the memory unit 14. Typically, a 
recorder is connected to a synchronizer by means of multi -pin connectors . Some of 
the pins of such a connector can be used to provide the input information regarding 
the personality of the particular recorder. In the embodiment of FIG. 1, three of 
the pins 16 on the synchronizer connector are connected to a positive potential V 
through appropriate bias resistors 18. Another pin 20 is directly connected to 
ground. By selectively connecting the pins 16 to the ground pin 20, a binary input 
signal relating to the control signal requirements of the recorder is provided to 
an address unit 22 connected to the pins 16. In the example illustrated in FIG. 1, 
a jumper 24 connected between the ground pin 20 and the middle pin 16 provides the 
binary signal 101 to the address unit 22. This binary signal identifies a 
particular recorder, or a group of recorders having the same input signal 
requirements. In response to this binary signal, the address unit 22 provides a 
suitable address signal to the memory unit 14 . In turn, the memory unit 14 provides 
information to the processor 12 relating to the particular types of control signals 
that are to be applied to the recorder. 



Current US Cross Reference Classification (3) : 
710/63 
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Ampex Corporation 
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STATE 
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APPL-NO: 06/ 364922 [PALM] 
DATE FILED: April 2, 1982 

INT-CL: [03] H03K 13/24, G11B 31/00 

US-CL-ISSUED: 360/69; 364/200, 364/900 
US-CL-CURRENT: 360/69; 360/48, 710/16, 710/63 

FIELD-OF-SEARCH: 360/69, 364/200, 364/900 
PRIOR-ART-DISCLOSED : 




n 



PAT-NO 
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ISSUE-DATE 
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PATENTEE-NAME 
Haas et al. 



US-CL 
35/12R 



ART-UNIT: 235 

PRIMARY-EXAMINER: Stellar; George G. 

ATT Y- AGENT- FIRM: LaBarre; James A. Talcott; Joel D. 

ABSTRACT: 
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A universal interface unit for providing output signals in any one of a plurality 
of different signal formats stores information relating to each of the different 
available formats. When signals are to be provided to a particular device, 
personality data regarding the device enables the particular signal format 
requirements of the device to be read from the stored information. A signal 
processor responsive to this information generates output signals in that format. 
The output signals are transmitted to the device through a switching circuit that 
is appropriately connected to the device to provide the proper polarity. 

13 Claims, 4 Drawing figures 
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APPL-NO: 09/ 569855 [PALM] 
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PARENT-CASE: 

CROSS-REFERENCE TO RELATED APPLICATION This application claims the benefit of 
provisional patent application Ser. No. 60/142,733 filed Jul. 8, 1999. 

INT-CL: [07] G06 F 1/00 

US-CL-ISSUED: 710/72; 710/63, 710/64, 710/314,. 710/315, 710/317 
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FOREIGN- PAT-NO PUBN-DATE COUNTRY US-CL 

3612034 October 1987 DE 

09059839 February 1997 JP 

W09825352 June 1998 WO 



OTHER PUBLICATIONS 



PCT International Search Report dated Feb. 11, 2000 re International application 
no. PCT/US 00/18707, international filing date Jul. 7, 2000. 

ART-UNIT: 2181 

PRIMARY-EXAMINER: Myers; Paul R. 
ASSISTANT-EXAMINER: Phan; Raymond N 

ATTY-AGENT-FIRM: Blakely, Sokoloff, Taylor & Zafman LLP 
ABSTRACT : 



A user configurable, modular port expansion system allows the user of a host system 
such as a USB-enabled personal computer to customize a desired configuration of one 
or more peripheral device modules without the use of cables between modules. The 
peripheral device modules are physically and electrically connectable to each other 
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side-by-side between a hub end module and a power end module in any sequence so 
that there can be provided, within the limits of the host port specification, 
virtually any number of selected, expanded functions in any combination. The 
peripheral device modules may include, by way of example, a standard parallel DB-25 
port module, a two-port serial PS/2 module, a two-port serial DB-9 module, a four- 
or seven-port USB hub, an RJ-11 Ethernet LAN module, and an RJ-11 modem module. 
Where the host port is USB compliant, power to the peripheral device modules may be 
supplied by the host system via a USB standard cable connected to the USB port of 
the hub end module, or, if more power is required, by an external a.c. power 
adapter connectable to the power end module. The power end module may also include 
an USB expansion port. 

24 Claims, 22 Drawing figures 
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File: USPT 



Jun 10, 2003 



DOCUMENT-IDENTIFIER: US 6577507 B2 

TITLE: Automatic circuit board plug-in system 



Detailed Description Text (16): 

A specific operation of the illustrative embodiment will be described with 
reference to FIGS. 5, 6 and 7. Assume that the plug-in control board 14 is in an 
active state. First, the operator inserts the circuit board 12 into the guide rails 
20 and 22 and connects the control cable connectors 60 and 62 to the control cable 
connectors 28 and 30, respectively. As a result, the plug-in mechanisms 52 and 54 
are electrically connected to the plug-in control board 14, so that the plug-in 
control unit 70 is ready to control the plug-in mechanisms 52 and 54. The operator 
then depresses the initialize switch 76 of the plug-in control board 14. In 
response, the initialize switch 76 sends out an initialization command 300 to the 
plug-in control unit 70. 

Detailed Description Text (42) : 

As shown in FIG. 10, the signal sense pins 526 and 528 and power supply sense pins 
530 and 532 of the mother board connector 16 are connected to the plug-in control 
unit 70 via the mother board connector 18 and a circuit board connector 82, which 
is mounted on the plug-in control board 14. In this arrangement, the loop circuit 
525 assigned to signal pins includes the contacts 506 and 508 and pins 526 and 528 
while the loop circuit 523 assigned to a power supply pin includes the contacts 510 
and 512 and pins 530 and 532. The loop circuits 523 and 525 are connected to the 
plug-in control unit 70. The control unit 70 includes a loop detector circuit, not 
shown, adapted for determining whether the loop circuits 523 and 525 are open or 
closed. More specifically, the loop detector circuit is responsive to the 
conduction state between the signal pins 522 and 524 and the signal contacts 502 
and 504 and the conduction state between the power supply pin 520 and the power 
supply contact 500. 

Detailed Description Text (46) : 

Subsequently, the plug-in control unit 70 determines whether or not the input end 
of the loop circuit 525 responsive to the signal pins is in conduction, i.e., 
closed (step S90) If the input end is in conduction (Yes, step*S90), then the 
control unit 70 executes a step S94 . If the input end is not in conduction, i.e., 
open (No, step S90) , then the control unit 70 returns to the step S88 and again 
causes the stepping motors 204 to rotate forward by one step in synchronism with 
each other. As the control unit 70 repeats the steps S88 through S92, the circuit 
board connector 50 of the circuit board 12 is inserted deeper into the mother board 
connector 16 of the mother board 10. At the time when conduction is set up at the 
inlet end of the loop circuit 525, the signal sense contacts 506 and 508 of the 
circuit board connector 50 make contact with the signal sense pins 526 and 528 of 
the mother board connector 16, respectively. Consequently, a distance d shown in 
FIG. 11B becomes zero. 
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TITLE: Automatic circuit board plug-in system 
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May 2002 
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June 2002 
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ART-UNIT : 2841 

PRIMARY-EXAMINER: Martin; David 
ASSISTANT-EXAMINER: Vu; Phuong T. 
ATT Y-AGENT- FIRM: Rabin & Berdo, P.C. 

ABSTRACT: 

A circuit board plug-in system includes a frame, a mother board mounted on the 
frame and including a mother board connector, and a circuit board including a 
circuit board connector capable of mating with the mother board connector. Guide 
rails are mounted on the frame, and each is formed with a channel for the insertion 
of the circuit board. An actuator moves, under the control of a plug-in controller, 
the circuit board inserted into the guide rails to thereby selectively connect or 
disconnect the circuit board connector to or from the mother board connector. The 
actuator is arranged partly on the circuit board and partly on the guide rails. The 
plug-in controller is mounted on the frame. 

14 Claims, 19 Drawing figures 
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File: USPT 



Oct 16, 2001 



DOCUMENT- IDENTIFIER: US 6304376 Bl 

TITLE: Fully automated telescope system with distributed intelligence 



Detailed Description Text (14): 

Each of the respective CLK and DATA signals of each of the respective 4-RJ11 
connectors are electrically connected to a corresponding CLK and DATA signal pin of 
the 8-pin RJ11 connector 44. Thus, the AZ CLK and AZ DATA signal pins of connector 
42 are coupled to pin 6 and 7, respectively of the 8-pin RJ11 connector. ALT CLK 
and ALT DATA are connected to pins 4 and 5, respectively, of connector 4 4 and AUX 
CLK and AUX DATA are connected, respectively, to pins 2 and 3 of connector 44. The 
source of each of these signals suitably comprises the hand-held control unit 36 
which provides such signals over a flexible 8 conductor cable terminating in a male 
8-pin RJ11 connector suitable for mating with the 8-pin connector 44 disposed on 
the electrical interface junction panel 30. 

Detailed Description Text (51): 

The internal construction of the semi-intelligent drive motor motion control unit 
70 is illustrated in the schematic diagram of FIG. 5b. As can be seen, the 
operational focus of the motion control unit 70 is an EPROM/ROM based 8-bit 
microcontroller 88 exemplified by the PIC16C54, manufactured and sold by Microchip 
Technology, Inc. The function keys generally indicated at 8 9 described above in 
connection with FIG. 5a, provide inputs to the microcontroller 88 which, in 
response, develops control output signals which are directed to an 8 -pin output 
header 90 having a pin configuration which corresponds to the 8-pin RJ11 connector 
(44 of FIG. 3b) of the electrical interface junction panel, to which the motion 
control unit 70 is intended to be connected. In response to the various direction, 
speed, focus and mode commands input to the microcontroller 88, the microcontroller 
develops and outputs control signals for the altitude motor (ALT CLK and ALT DATA) , 
the azimuth motor (AZ CLK and AZ DATA) , and a control signal pair for the auxiliary 
bus (AUX CLK and AUX DATA) . Movement, speed, focus and mode commands are received 
by the microcontroller 88 and appropriate output control signals are developed 
thereby in accordance with a software or firmware program hosted by the 
microcontroller 88 and conventionally stored in an internal memory space such as a 
programmable ROM memory. 
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DATE-ISSUED: October 16, 2001 
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ZIP CODE COUNTRY 



ASSIGNEE-INFORMATION : 

NAME CITY STATE ZIP CODE COUNTRY TYPE CODE 

Meade Instruments Corporation Irvine CA 02 



APPL-NO: 09/ 551332 [PALM] 
DATE FILED: April 18, 2000 



PARENT -CASE: 

PRIORITY CLAIM This application is a division of patent application Ser. 
No. 09/428, 865, filed Oct. 26, 1999, entitled "FULLY AUTOMATED TELESCOPE SYSTEM WITH 
DISTRIBUTED INTELLIGENCE" which takes priority from provisional patent application 
Ser. No. 60/105,626, filed Oct. 26, 1998 entitled "FULLY AUTOMATED TELESCOPE SYSTEM 
WITH DISTRIBUTED INTELLIGENCE" and provisional patent application Ser. No. 
60/143,637, filed Jul. 14, 1999, entitled "SELF ORIENTING, SELF ALIGNING, INTUITIVE 
AUTOMATED TELESCOPE", the entire contents of which are expressly incorporated 
herein by reference. 
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FIELD-OF-SEARCH: 359/429, 359/430, 250/201, 250/203.1, 318/626, 318/652, 318/286, 
318/466, 318/467, 318/468, 318/469, 318/470, 318/266, 318/600, 318/625 
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ART-UNIT: 282 

PRIMARY-EXAMINER: Spyrou; Cassandra 
ASSISTANT-EXAMINER: Winstedt; Jennifer 
ATTY-AGENT-FIRM: Stradling Yocca Carlson & Rauth 

ABSTRACT: 

A fully automated telescope system is able to be fully operable in both Alt-Az and 
polar configurations. In either configuration, the telescope aligns itself to be 
celestial coordinate system following a simplified initialization procedure during 
which the telescope tube is first pointed north and then pointed towards a user's 
horizon. A command processor, under application software program control orients 
the telescope system with respect to the celestial coordinate system given the 
initial directional inputs. The initial telescope orientation may be further 
refined by initially inputting a geographical location indicia, or by shooting one 
or two additional celestial objects. Once the telescope's orientation with respect 
to the celestial coordinate system is established, the telescope system will 
automatically move to and track any desired celestial object without further 
alignment invention by a user. 

31 Claims, 27 Drawing figures 
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Sep 25, 2001 



DOCUMENT-IDENTIFIER: US 62.95481 Bl 

TITLE: Serial bus control system for sewing equipment 



Brief Summary Text (14): 

A series of modules are mounted along the length of the serial bus cable and are 
connected to the serial bus cable with snap or press-fit type connectors to enable 
easy installation and removal of the modules from the serial bus cable for ease of 
replacement. The modules include a memory module that stores system data for error 
monitoring, production information, and adjustable values that affect machine 
operation. A program module stores a copy of the operation program for the 
automatic sewing equipment. The serial bus control system further includes at least 
one input module that is connected to the sensors for the sewing equipment. The 
input module receives and transmits information regarding the position and movement 
of the work pieces as detected by the sensors to the system controller. One or more 
output modules are also connected to the serial bus cable, with each output module 
being linked to different assembly or series of devices of the automated sewing 
equipment, such as the sewing machine with its sewing needle and knife, the drive 
rollers, as well as the movement of the folder tongue of the folder assembly. 

Brief Summary Text (15): 

Each module generally is preprogrammed with a generic function or series of 
functions based upon the type of module. Each module further is programmed with an 
identifier such as a serial number that serves to uniquely identify that module . 
During the initial set-up of the serial bus control system of the present 
invention, after the memory module and program module have been installed, each of 
the input and output modules is individually installed one-by-one, as by fitting 
their mating connector into a corresponding connector positioned along the serial 
bus cable . As each module is added, the system controller scans the serial bus 
cable and records the pre-programmed serial number so as to identify the newly 
added module and assigns the proper routine or portion of the control software in 
the controller to control that module . The serial number and software assignment of 
each module are stored in the memory module of the serial bus control system and 
the modules and the system controller communicate with one another on the basis of 
these stored module serial numbers. 

Drawing Description Text (7) : 

FIG. 5 is a perspective view schematically illustrating the serial bus cable with a 
connector and a module . 

Detailed Description Text (19): 

As illustrated 4C, the serial bus cable 125 connects at one of its ends to a power 
supply 132. The power supply generally is a 24 volt direct current switch mode 
power supply with built in surge suppression and power factor correction so as to 
accept power fluctuations in alternating current within a range of approximately 60 
volts up to approximately 265 volts. The power supply places 24 volts of direct 
current on the serial bus, which is in turn supplied to the various operative 
assemblies of the sewing station by the serial bus cable as indicated in FIGS. 4A- 
4C. A series of 3 outlet connectors 133 connect the power supply to the serial bus 
cable and allow branching of one to three serial bus cables off the power supply. 
Each connector 133 is generally a 6-pin header connector manufactured by ITW 
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Panduit. As shown in FIGS. 1 and 4A, the serial bus control system 15 also includes 
a system controller 135 that typically is mounted above the work surface 24 (FIG. 
1) of the work table 23 for access by the operator. The system controller 135 (FIG. 
4A) typically comprises a computer or processing unit with a touch screen liquid 
crystal display 136 (FIG. 1) . It also will be possible to use other types of input 
devices in place of the touch screen of the system controller such as a keyboard or 
keypad together with a monitor or display. The system controller can be a stand 
alone computer unit for the particular sewing station or can be linked to a 
computer network server or other computer systems at remote locations via a modem 
for remote monitoring and diagnostics. The operator inputs system commands and can 
monitor the performance of the sewing station in terms of down time due to fault 
conditions and other production information through the system controller. 

Detailed Description Text (20) : 

As shown in FIGS. 4A-4C, a series of plug-in modules connect to the serial bus 
cable 125 at the connectors 128. The modules each generally include a circuit board 
137 (FIG. 5), typically encased within a housing or plastic shrink warp 138, and 
having a series of electronic components including a processor chip 139, 
transceiver 141 for interfacing with the serial bus and a four-pin bus connector 
header 142 for connecting the module to a connector 128 of the serial bus cable as 
illustrated in FIG. 5. Each processor chip generally is an 8-bit microprocessor 
such as manufactured by MICROCHIP TECHNOLOGY, INC., and each generally is 
preprogrammed with a desired set of instructions or functions. As shown in FIG. 5, 
a series of contact pads or traces 143 generally formed from cooper, gold or 
similar electrically conductive material, are applied to the circuit board 137. 
These pads generally are contacts with connector pins of a programming device (not 
shown) for programming the processor chip of the module with desired instructions, 
which is typically a one-time programming operation. 

Detailed Description Text (21) : 

Also, as illustrated in FIG. 5, each of the four-pin connector headers 142 that 
connect the modules to a connector of the serial bus cable typically include an L- 
shaped lead or pin 144 that is generally formed from a metal such as a copper alloy 
that is tin plated or similar electrically conductive material each having one end 
14 6 soldered to the circuit board 137 and an opposite or free end 147 adapted to 
engage a connector 128 of the serial bus cable to form an electrical connection 
therewith. Each connector further includes a series of locking supports 148 through 
which the pins 144 are extended Each locking support generally is formed from a 
plastic material such as polyester and is substantially L-shaped, having a first 
end 14 9 that is mounted to the circuit board and a second end 151 that extends 
substantially parallel to the upper surface of the circuit board and which includes 
a locking tab or protrusion 152 that engages a retainer 129 of a connector 128 in a 
mating, locking relationship to lock the module to the connector and thus to the 
serial bus cable . The locking tabs 152 and flexible locking supports 148 enable the 
modules to be releasibly attached to the connectors of the serial bus cable in a 
snap or press fit type arrangement for ease of removable and replacement. 

Detailed Description Text (22) : 

In addition, splices (not shown) having a similar construction to the four-pin bus 
connector headers of the modules can be received or locked into an unused connector 
of the serial bus cable . A female connector of an additional serial bus cable can 
then be attached to the connector of the first serial bus cable with the splice to 
enable additional serial bus cables to be connected in series or branched to the 
first serial bus cable as needed for controlling further operations for expanding 
the operation of the sewing station. 

Detailed Description Text (23) : 

The modules include a series of different types of modules that perform different 
functions, including an adapter module 155, schematically illustrated in FIG. 6. 
The adapter module 155 includes a first, four-pin bus connector header 142 that 
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mates with and connects to the serial bus cable at one of its connectors 128. A 
second, five pin connector header 157 is provided at the opposite end of the 
adapter module and connects to the computer of the system controller to thus 
connect the system controller 135 (FIG. 4A) . The adapter module includes a series 
of four transmission lines or connections 158A-158D between the two connectors 156 
and 157, including two for the transmission of data 158C-158D, at least one power 
transmission line 158B and a ground 158A. The adapter module filters the power from 
the serial bus cable to the system controller and provides additional over-current 
or surge protection. Thus, power and data are passed directly through the adapter 
module from the serial bus cable into the system controller for powering the system 
controller and for transmitting and receiving data information and operation 
commands . 



Detailed Description Text (24) : 

As shown in FIG. 4C, a program module 160 is mounted along the serial bus cable, 
typically at one end thereof, communicating with the system controller via the 
serial bus cable. As illustrated in FIG. 7, the program module 160 includes a four 
pin connector bus header 142 for attaching to a connector 128 (FIG. 5) for the 
serial bus cable 125 in a snap or press fit type arrangement to releasibly connect 
the program module to the serial bus cable. The program module includes a processor 
chip 139, and flash memory, indicated at 161, for storing program information. The 
program module stores a copy of the operating or control software for the serial 
bus control system that is executed in the system controller, thus functioning as 
RAM memory for the system controller. 

Detailed Description Text (26) : 

A memory module 165 (FIGS. 4C and 8) is mounted on the serial bus cable 125 at a 
desired location, such as adjacent the program module . The memory module 155 
includes a four pin bus connector header 142 , (FIG. 8) for attachment of the memory 
module to the serial bus cable . The memory module 165 (FIG. 8) further includes an 
8 bit processor chip 139, flash memory 166, and a clock or timer 167 for monitoring 
and recording data on a real time basis and providing the clock for the system 
controller. The memory module provides additional memory outside of the computer of 
the system controller for storing production data for the sewing station and real 
time stamped error logging and adjustable values affecting machine operation such 
as stitch counts, and operation/machine speeds. 

Detailed Description Text (27): 

As illustrated in FIGS. 4A-4B, a series of quad input modules 170 and opto-iso 
input modules 171 are mounted along the serial bus cable and connect to various 
input devices for the dewing station, such as thread breakage detectors, the upper 
edge guide, hem detect eye, raw edge guide and folded edge guide, as well as the 
tension sensor that provide input information as to the operation of the sewing 
station and which monitor and report the position and movement of the garment body 
therethrough. Generally, the serial bus control system will include one or more 
input modules depending upon the number of inputs for the sewing station. The quad 
input modules 170 (FIG. 9A) and opto-iso input modules 171 (FIG. 9B) both include a 
four pin bus connector header 142, by which the input modules are connected to a 
connector of the serial bus cable in the same fashion as the snap fit connections 
of the adapter, control and memory modules to the serial bus cable. Each input 
module further includes a processor 139 (FIGS. 9A and 9B) , which is generally an 8 
bit processor chip that is preprogrammed with a series of functions for processing 
input information regarding the movement, position and tensioning of the garment 
body as it is moved along the sewing path and for monitoring the operation of the 
sewing machine in response to signals from the various detectors and the foot 
pedals . 

Detailed Description Text (29) : 

As shown in FIGS. 4B and 4C, the serial bus control system 15 further generally 
includes a series of quad output modules 180 and opto-iso output modules 181, each 
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of which includes a four-pin bus connector header 142 (FIGS. 10A and 10B) that 
attaches the modules to the serial bus cable in a snap or press type fitting to 
provide a quick release connection for each of the quad output modules and opto-iso 
output modules to the serial bus cable. As FIGS . 10A and 10B illustrate, each quad 
output and opto-iso output module includes a processor chip 139 that generally is 
preprogrammed with general instructions for performing a desired set of functions, 
such as controlling the motors for the upper and lower edge guides and for the 
upstream and downstream roller assemblies as illustrated in FIG. 4C. 

Detailed Description Text (30) : 

Each quad output module, as shown in FIG. 10A, also includes a driver chip 182 for 
driving output instructions from the modules to the external devices such as 
solenoids 183 (FIG. 4C) for actuating an air valve for the upper edge guide and for 
controlling the operation of the folder tongue and stacker bar. A second connector 
header 184 (FIG. 1QA) , that generally is an eight-pin connector header which 
provides four independent current-sinking output channels for controlling a series 
of up to four different control devices, is mounted to the circuit board opposite 
the four -pin bus connector header 139. For example, as illustrated in FIG. 4C, a 
single output module is used for controlling the thread wipe 186, uncurler airjets 
187, folder airjets 88 and folder tongue 43 in response to command signals received 
from the system controller via the serial bus cable. Similarly, as shown in FIG. 
10B, each opto-iso output module 181 includes a second connector header 188 that 
typically is an eight-pin connector similar to the second connector header 184 
(FIG. 10A) of each output module 180, but which optically isolates the output 
channels from each other and from the serial bus as illustrated in FIG. 10B. 
Typically the opto-iso output modules are used for control of devices such as the 
sewing machine of the sewing station. 

CLAIMS: 

I. A control system for automated sewing equipment of type having a sewing machine 
positioned along a sewing path along which a work piece is manipulated and sewn, 
and having a sewing needle, at least one detector for monitoring the work piece, 
and a drive system for moving the work piece about the sewing path, said control 
system comprising: 

a system controller; 

a serial bus system in communication with said system controller; and including: 
a bus cable having a series of connectors therealong; 

a program module having programmed instructions for operation of the sewing system; 

at least one input module connected to said bus cable and to said at least one 
detector for communicating information from said detector to said system 
controller; and 

at least one output module connected to said bus cable and to said sewing machine 
and drive system for communicating control instructions from said control module to 
said sewing machine and said drive system; 

wherein each of said modules includes a connector adapted to releasibly engage a 
connector of said bus cable to enable ease of replacement of said modules . 

II. A control system for a sewing station for sewing a work piece as the work piece 
is moved along a sewing path, the control system comprising: 

a system controller for interfacing with an operator; 
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a serial bus cable having a series of connectors attached therealong; 

at least one input module connected to said bus cable for receiving and 
transmitting information about the operation of the sewing station to said system 
controller; and 

at least one output module connected to said bus cable and receiving instructions 
from said system controller for controlling the operation of selected elements of 
the sewing station; 

wherein said input and output modules each include a connector for enabling quick 
connection and disconnection of said modules from said bus cable for ease of set up 
and replacement of said modules . 

23. The method of claim 21 and wherein the step of connecting input and output 
modules comprises fitting each module into a connector mounted along the serial bus 
cable . 

26. The automated sewing station of claim 25 and wherein each of said input and 
output modules further comprises a connector adapted to releasably engage a 
connector positioned along said serial bus cable to enable quick connection and 
disconnection of said modules for easy replacement of said modules . 

30. The method of claim 28 and wherein the step of connecting input and output 
modules comprises fitting each module into a connector mounted along the serial bus 
cable . 



h e b b eg b cc e 



Record Display Form 



Page 1 of 2 



First Hit Fwd Refs 



□ 



IB 



L3: Entry 6 of 20 



File: USPT 



Sep 25, 2001 



US-PAT-NO : 6295481 

DOCUMENT- IDENTIFIER: US 6295481 Bl 

TITLE: Serial bus control system for sewing equipment 
DATE-ISSUED: September 25, 2001 



INVENTOR-INFORMATION : 
NAME 

Price; George Alan 



CITY 

Lawrenceville 



STATE 
GA 



ZIP CODE 



COUNTRY 



ASSIGNEE-INFORMATION : 
NAME 

ECP Family Properties 



CITY 

Lawrenceville 



STATE ZIP CODE COUNTRY TYPE CODE 
GA 02 



APPL-NO: 09/.275499 [PALM] 
DATE FILED: March 24, 1999 

INT-CL: [07] G06 G 19/00, D05 B 19/12 

US-CL-ISSUED: 700/136; 112/470.05, 112/470.07 
US-CL-CURRENT: 700/136; 112 / 470.05 , 112 / 470.07 

FIELD-OF-SEARCH: 700/136, 700/137, 700/138, 700/130, 112/470.05, 112/470.04, 
112/470.01, 112/277, 112/470.07, 112/306, 112/153, 112/220, 112/475.03 



PRIOR- ART-DISCLOSED : 



U.S. PATENT DOCUMENTS 





PAT -NO 


ISSUE-DATE 


PATENTEE-NAME 


US-CL 


□ 


3818849 


June 1974 


Maddox, Jr. 


112/275 


n 


4481507 


November 1984 


Takiguchi et al . 


340/679 


□ 


4867080 


September 1989 


Taylor et al . 


112/80.32 


n 


4924790 


May 1990 


Kondo et al. 


112/272 


□ 


5042409 


August 1991 


Tanaka 


112/306 


□ 


5161476 


November 1992 


Suzuki 


112/306 


□ 


5269257 


December 1993 


Yamazaki 


112/262 


D 


5271347 


December 1993 


Carreras Fontcuberta 


112/262 



h 



b g e e e f c 



e f h 



e ge 



Record Display Form 




Page 2 of 2 



□ 


5437238 


August 1995 


Price et al. 


112/470 


n 


5498172 


March 1996 


Noda 


439/404 


□ 


5509029 


April 1996 


Furuta 


375/228 


□ 


5522332 


June 1996 


Price et al. 


112/470 


n 


5562060 


October 1996 


Price et al . 


112/470 


n 


5657711 


August 1997 


Price et al. 


112/470 


□ 


5664962 


September 1997 


Noda 


439/394 


n 


5718183 


February 1998 


Shimizu et al. 


112/275 



OTHER PUBLICATIONS 

Sunz Sensors S-LINK Sensor & Wire & Saving Link System of T Branch Multi Drop, Nov. 
1994. 

ART-UNIT: 375 

PRIMARY-EXAMINER : Nerbun; Peter 

ATT Y-AGENT- FIRM: Womble Carlyle Sandridge & Rice PLLC 
ABSTRACT: 

A serial bus control system for an automatic sewing station for attaching a series 
of work pieces includes a serial bus cable connected to a power supply and a system 
controller. A program module is plugged into the serial bus cable and is programmed 
with an operations program or set of command instructions that are accessed and run 
by the system controller for controlling the automatic sewing station. A series of 
input modules are removably connected to the serial bus cable and receive inputs 
from various detectors monitoring the position and movement of the work pieces 
along a sewing path through the automatic sewing station. The input modules 
transmit this input information to the system controller via the serial bus cable 
in response to which the system controller sends command signals to a series of 
output modules that are connected to the operative elements of the sewing station, 
such as a sewing machine and upstream and downstream drive assemblies, to control 
the operation of the sewing machine and such other operative elements of the sewing 
station. 

31 Claims, 14 Drawing figures 



h eb bgeeefc efh 



e ge 



Record Display Form 





Page 1 of 2 



First Hit Fwd Refs 



L3: Entry 9 of 20 



File: USPT 



Feb 16, 1999 



DOCUMENT- IDENTIFIER: US 5872999 A 

TITLE: System for peripheral identification obtained by calculation and 
manipulation data collecting for determining communication mode and collecting data 
from first terminal contacts 



Abstract Text (1) : 

A peripheral device for use with a data processing apparatus. The apparatus has a 
peripheral port with a set of terminal pins consisting of first to ninth pins 
disposed in a row. The first pin is assigned for one of a power source and the 
ground potential, the ninth pin for the other of the power source and the ground 
potential, the second, third, seventh and eighth pins for transmitting data 
signals, and the fourth to sixth for transmitting control signals. The apparatus 
has an element for selecting the communication mode of the peripheral device 
connected to the peripheral port, based on the data signals transmitted from the 
second, third, seventh and eighth pins. The peripheral device comprises a plug 
connector detachably connected to the peripheral port, the plug connector having a 
set of terminal pins consisting of first to ninth pins disposed in a row, a cable 
including a plurality of wires connecting the terminal pins of the plug connector 
with terminals on an internal printed circuit board, and an element for 
transmitting data signals including identification data representing the 
communication mode via at least one of the second, third, seventh and eighth pins 
in synchronization with a clock signal supplied from the apparatus. 

Brief Summary Text (19): 

In order to achieve the objects, according to one aspect of the present invention, 
there is provided a peripheral device for use with a data processing apparatus, 
said apparatus having a peripheral port with a set of terminal pins consisting of 
first to ninth pins and being disposed in a row in the order of the first to the 
ninth pins, said first pin being assigned for connecting to one of a power source 
and the ground potential, said ninth pin being assigned for connecting to the other 
of the power source and the ground potential, said second, third, seventh and 
eighth pins being assigned for transmitting data signals, said fourth to sixth pins 
being assigned for transmitting control signals, said apparatus having means for 
selecting the communication mode for communicating with the peripheral device 
connected to the peripheral port based on the data signals transmitted from said 
second, third, seventh and eighth pins, said peripheral device comprising: a plug 
connector which is to be detachably connected to said peripheral port, said plug 
connector having a set of terminal pins consisting of first to ninth pins and being 
disposed in row in the order of the first to the ninth pins correspondingly to said 
first to ninth pins of the peripheral port; a cable including a plurality of wires 
connecting the terminal pins of said plug connector with terminals on a printed 
circuit board of said peripheral device ; and means for transmitting data signals 
including identification data representing the communication mode of said 
peripheral device via at least one of said second, third, seventh and eighth pins 
in synchronization with a clock signal supplied from said apparatus when said plug 
connector is connected to said peripheral port. 

Brief Summary Text (20) : 

According to another aspect of the invention, there is still provided a combination 
of a data processing apparatus and a peripheral device, comprising: said apparatus 
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having a peripheral port with a plurality of terminal pins disposed in a row, said 
terminal pins including a pair of first pins, one assigned for connecting to one of 
a power source and the ground potential and the other assigned for connecting to 
the other of the power source and the ground potential, at least one of second pins 
assigned for transmitting data signals, a plurality of third pins assigned for 
transmitting control signals, said apparatus further having means for selecting the 
communication mode for communicating with the peripheral device connected to the 
peripheral port based on the data signals transmitted from said at least one second 
pin, means for transmitting a clock signal via one of said third pins to said 
peripheral device and means for performing a communication with the connected 
peripheral device with the selected communication mode; said peripheral device 
having a plug connector which is to be detachably connected to said peripheral 
port, said plug connector having a plurality of terminal pins configured as the 
same in number as and disposed in a row correspondingly to the terminal pins of 
said peripheral port, said peripheral device further having a cable including a 
plurality of wires connecting the terminal pins of said plug connector with 
terminal on a printed circuit board of said peripheral device and means for 
transmitting data signals including identification data representing the 
communication mode of said peripheral device via said at least one of second pin to 
said apparatus in synchronization with said clock signal when said plug connector 
is connected to said peripheral port. 

Detailed Description Text (42) : 

Where the communication mode of a peripheral device is clocked parallel mode, the 
pin configuration of each plug 4ap (4bp) of the connectors are shown in FIG. 5B. In 
this mode, the apparatus 2 transmits to the controllers 3a and 3b a specified 
logical value ("1" or "0 M ) as the peripheral selection signal TH and given clock 
signals as the data request signal TR. In response to this, signals of required 
logical values are then quickly provided through the data lines from the 
controllers 3a and 3b in synchronization with the clock signals. As shown in FIG. 
5B, the pin 5 for the data request signal TR is short-circuited with the pin 6 for 
the peripheral acknowledgment signal TL in this clocked parallel communication 
mode, thereby the signals (voltages) on both the plug pins no. 5 and 6 being the 
same. Accordingly the signal TR transmitted from the apparatus 2 to pin no. 5 is 
sent back almost simultaneously from pin no. 6 to the apparatus 2 as the signal TL. 
Thus, the apparatus 2 identifies the clocked parallel mode by sensing signal TL 
equal to signal TR. 
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ABSTRACT : 

A peripheral device for use with a data processing apparatus. The apparatus has a 
peripheral port with a set of terminal pins consisting of first to ninth pins 
disposed in a row. The first pin is assigned for one of a power source and the 
ground potential, the ninth pin for the other of the power source and the ground 
potential, the second, third, seventh and eighth pins for transmitting data 
signals, and the fourth to sixth for transmitting control signals. The apparatus 
has an element for selecting the communication mode of the peripheral device 
connected to the peripheral port, based on the data signals transmitted from the 
second, third, seventh and eighth pins. The peripheral device comprises a plug 
connector detachably connected to the peripheral port, the plug connector having a 
set of terminal pins consisting of first to ninth pins disposed in a row, a cable 
including a plurality of wires connecting the terminal pins of the plug connector 
with terminals on an internal printed circuit board, and an element for 
transmitting data signals including identification data representing the 
communication mode via at least one of the second, third, seventh and eighth pins 
in synchronization with a clock signal supplied from the apparatus. 

24 Claims, 23 Drawing figures 
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Abstract Text (1) : 

A peripheral device for use with a data processing apparatus. The apparatus has a 
peripheral port with a set of terminal pins consisting of first to ninth pins 
disposed in a row. The first pin is assigned for one of a power source and the 
ground potential, the ninth pin for the other of the power source and the ground 
potential, the second, third, seventh and eighth pins for transmitting data 
signals, and the fourth to sixth pins for transmitting control signals. The 
apparatus has an element for selecting the communication mode of the peripheral 
device connected to the peripheral port, based on the data signals transmitted from 
the second, third, seventh and eighth pins. The peripheral device comprises a plug 
connector detachably connected to the peripheral port, the plug connector having a 
set of terminal pins consisting of first to ninth pins disposed in a row, a cable 
including a plurality of wires connecting the terminal pins of the plug connector 
with terminals on an internal printed circuit board, and an element for 
transmitting data signals including identification data representing the 
communication mode via at least one of the second, third, seventh and eighth pins 
in synchronization with a clock signal supplied from the apparatus. 

Brief Summary Text (18): 

According to one aspect of the invention, directed to one or more of the above 
objects, there is provided a peripheral device for use with a data processing 
apparatus having a peripheral port. The peripheral device includes a connector 
detachably connectable to the peripheral port, the connector having a set of 
terminal contacts including first to ninth contacts disposed in a row. The first 
contact is for connecting to one of a power source potential and ground potential; 
and the ninth contact is for connecting to the other of the power source potential 
and the ground potential. The second, third, seventh and eighth contacts are for 
transmitting data signals. The fourth to sixth contacts are for transmitting 
control signals. The. apparatus further includes a cable including a plurality of 
wires connecting ones of the terminal contacts of the connector with a printed 
circuit board of the peripheral device and includes means for transmitting data 
signals including identification data representing a communication mode of the 
peripheral device to the data processing apparatus via at least one of the second, 
third, seventh and eighth contacts in synchronism with a clock signal supplied from 
the data processing apparatus when the connector is connected to the peripheral 
port . 

Brief Summary Text (20) : 

Further, the peripheral device includes a plug connector detachably connectable to 
the peripheral port, the plug connector having a set of terminal pins consisting of 
first to ninth pins disposed in a row correspondingly to the first to ninth pins of 
the peripheral port. The peripheral device further includes a cable including a 
plurality of wires connecting ones of the terminal pins of the plug connector with 
a printed circuit board of the peripheral device and means for transmitting data 
signals including identification data representing the communication mode of the 
peripheral device via at least one of the second, third, seventh and eighth pins in 
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synchronism with a clock signal supplied from the apparatus when the plug connector 
is connected to the peripheral port. 

Brief Summary Text (22) : 

The game apparatus further includes a peripheral device having a plug connector 
detachably connected to the peripheral port, the plug connector having a plurality 
of contacts identical in number and disposed in a row in correspondence to the 
terminal pins of the peripheral port. The peripheral device further has a cable 
including a plurality of wires connecting the contacts of the plug connector with a 
printed circuit board of the peripheral device and means for transmitting data 
signals including identification data, representing the communication mode of the 
peripheral device via the at least one second pin to the data processing apparatus 
in synchronism with the clock signal when the plug connector is connected to 
peripheral port. 

Detailed Description Text (42): 

Where the communication mode of a peripheral device is clocked parallel mode, the 
pin configuration of each plug 4ap (4bp) of the connectors are shown in FIG. 5B. In 
this mode, the apparatus 2 transmits to the controllers 3a and 3b a specified 
logical value ("1" or "0") as the peripheral selection signal TH and given clock 
signals as the data reguest signal TR. In response to this, signals of required 
logical values are then quickly provided through the data lines from the 
controllers 3a and 3b in synchronization with the clock signals. As shown in FIG. 
5B, the pin 5 for the data request signal TR is short-circuited with the pin 6 for 
the peripheral acknowledgment signal TL in this clocked parallel communication 
mode, thereby the signals (voltages) on both the plug pins no. 5 and 6 being the 
same. Accordingly the signal TR transmitted from the apparatus 2 to pin no. 5 is 
sent back almost simultaneously from pin no. 6 to the apparatus 2 as the signal TL. 
Thus, the apparatus 2 identifies the clocked parallel mode by sensing signal TL 
equal to signal TR. 

Detailed Description Text (49) : 

FIG. 6A shows a controller 3a employing the TH/TR-selection type communication 
mode. "TH/TR selection type communication mode" used in this specification means a 
communication mode in which, as shown in Table 3, manipulation data which are 
generated in response to key switches on the peripheral device manipulated by an 
operator or a game player, as well as the identification data, are supplied to the 
data processing device in response to control signals . The control signals, as 
shown in Table 3 for example, are any of four combinations of two bit data TH and 
TR via the fourth and fifth pins. The controller 3a comprises the plug connector 
4ap, the cable 5a having nine wires connected to the nine plug pin nos . 1 to 9 of 
the plug connector 4ap, and a main circuit 3M to which the wires of the cable 5a 
are connected. The nine plug pin nos. 1 to 9 are electrically independent from each 
other and individually connected to the nine wires of the cable 5a. The main 
circuit 3M has an operating portion 3Ma and a data generator 3Mb. The operating 
portion 3Ma, which is operated by a player, includes keys and/or switches. The data 
generator 3Mb is formed by circuits such as hardware logic circuits or a CPU system 
such that, as shown in Table 3, a specific group of 4-bit data R, L, D, U including 
data indicative of the TH/TR selection communication mode and data generated at the 
operating portion 3Ma by the player's operation are supplied through the plug pin 
nos. 2, 3, 7, 8 in response to, in Table 3, the 1st to 4th rows of bit patterns of 
both the peripheral selection signal TH and data request signal TR. 

CLAIMS : 

4. A peripheral device for use with a data processing apparatus, said apparatus 
having a peripheral port with a set of terminal pins consisting of first to ninth 
pins disposed in a row, said first pin for conducting one of power source and 
ground potential, said ninth pin for conducting the other of the power source and 
the ground potential, said second, third, seventh and eighth pins for conducting 
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data signals, said fourth and fifth pins for conducting control signals, said 
apparatus having means for determining a communication mode for communicating with 
a peripheral device connected to the peripheral port based on the data signals 
received on said second, third, seventh and eighth pins, said peripheral device 
comprising; 

a plug connector detachably connectable to said peripheral port, said plug 
connector having a set of terminal pins consisting of first to ninth pins disposed 
in a row correspondingly to said first to ninth pins of the peripheral port; 

a cable including a plurality of wires connecting ones of the terminal pins of said 
plug connector with a printed circuit board of said peripheral device ; 

means for supplying a data signal including data representing a communication mode 
of said peripheral device on said second, third, seventh and eighth pins in 
response to a control signal supplied via said fourth and fifth pins from said 
apparatus; 

means for short-circuiting said second pin with said first pin of said plug 
connector; 

means for short-circuiting said sixth to eighth pins with said ninth pin of said 
plug connector; and 

means for supplying a serial data signal to the apparatus via said third pin of 
said plug connector in synchronism with a clock signal supplied via the fifth pin 
while receiving a signal for selecting the peripheral device via the fourth pin. 

5. A peripheral device for use with a data processing apparatus having an interface 
means with a peripheral port for communicating with a peripheral device with any of 
communication modes of a clocked parallel type, a clocked serial type, a three-wire 
handshake type and a TH/TR selection type, comprising: 

a plug connector detachably connectable to said peripheral port, said plug 
connector having a set of terminal pins including first to ninth pins disposed in a 
row, said first pin for conducting one of a power source and ground potential, said 
ninth pin for conducting the other of the power source and the ground potential, 
said second, third, seventh and eighth pins for conducting data signals, said 
fourth and fifth pins for receiving control signals; 

a cable including a plurality of wires connecting the terminal pins of said plug 
connector with terminals on a printed circuit board of said peripheral device ; 

means for supplying a data signal including identification data representing a 
communication mode of said peripheral device to the apparatus on said second, 
third, seventh and eighth pins in response to a control signal supplied from said 
apparatus for collecting the identification data via the fourth and fifth pins; and 



means for supplying said apparatus with a data signal including manipulation data 
via at least one of said second, third, seventh and eighth pins in response to a 
second control signal supplied from said apparatus via at least one of said fourth 
and fifth pins. 

6. A peripheral device for use with a data processing apparatus, said apparatus 
having a peripheral port with a set of terminal pins consisting of first to ninth 
pins disposed in a row, said first pin for conducting one of a power source and 
ground potential, said ninth pin for conducting the other of the power source and 
the ground potential, said second, third, seventh and eighth pins for conducting 
data signals, said fourth and fifth pins for conducting control signals, said 



h e b b eg b cc e 



Record Display Form 



Page 4 of 10 



apparatus having an interface means for communicating with said peripheral device 
with any of communication modes of a clocked parallel type, a clocked serial type, 
a three-wire handshake type and a TH/TR selection type and for determining which 
one of the communication modes to use for communicating with said peripheral device 
connected to the peripheral port based on the data signals received on said second, 
third, seventh and eighth pins, said peripheral device comprising: 

a plug connector detachably connect able to said peripheral port, said plug 
connector having a set of terminal pins consisting of first to ninth pins disposed 
in a row correspondingly to said first to ninth pins of the peripheral port; 

a cable including a plurality of wires connecting ones of the terminal pins of said 
plug connector with a printed circuit board of said peripheral device ; 

means for supplying a data signal including identification data representing the 
communication mode of said peripheral device on said second, third, seventh and 
eighth pins in response to a first control signal supplied from said apparatus for 
requesting the identification data via the fourth and fifth pins; and 

means for supplying said apparatus with a data signal including manipulation data 
via at least one of said second, third, seventh and eighth pins in response to a 
second control signal supplied from said apparatus via at least one of said fourth 
and fifth pins. 

12. A peripheral device for use with a data processing apparatus having an 
interface means for communicating with a peripheral device with any of 
communication modes of a clocked parallel type, a clocked serial type, a three-wire 
handshake type and a TH/TR selection type, said interface means including a socket 
connector with nine socket pins, comprising: 

a plug connector detachably connectable to said socket connector, said plug 
connector having nine plug pins disposed correspondingly to the socket pins, said 
plug pins including a pair of first pins for connecting to fixed potentials, four 
second pins for conducting data signals, a pair of third pins for receiving control 
signals and a fourth pin which is disposed adjacent to one of said pair of third 
pins; 

a cable including a plurality of wires connecting the plug pins of said plug 
connector with terminals on a printed circuit board of said peripheral device ; 

means for short-circuiting said fourth pin with one of said pair of third pins 
adjacently disposed to said fourth pin; 

means for supplying a data signal including identification data representing a 
clocked parallel communication mode of said peripheral device on said second pins 
in response to a first control signal for requesting the identification data from 
said apparatus to said peripheral device via said pair of third pins; and 

means for supplying said apparatus with a parallel data signal including 
manipulation data via said four second pins in response to a second control signal 
supplied from said apparatus via said pair of third pins. 

13. A peripheral device for use with a data processing apparatus having a socket 
connector with nine socket pins, comprising: 

a plug connector detachably connectable to said socket connector, said plug 
connector having nine plug pins disposed correspondingly to the socket pins, said 
plug pins including a pair of first pins for connecting to fixed potentials, four 
second pins for conducting data signals, a pair of third pins for receiving a 
control signal and a fourth pin which is disposed adjacent to one of said pair of 
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third pins; 

a cable including a plurality of wires connecting the plug pins of said plug 
connector with terminals on a printed circuit board of said peripheral device ; 

short-circuiting means for short-circuiting said fourth pin with one of said pair 
of third pins within said plug connector; and 

means for providing data signals including identification data representing a 
clocked parallel communication mode of said peripheral device on said second pins 
in response to the control signal for collecting the identification data from said 
apparatus to said peripheral device via said third pins. 

15. A peripheral device for use with a data processing apparatus having an 
interface means for communicating with a peripheral device with any of 
communication modes of a clocked parallel type, a clocked serial type, a three-wire 
handshake type and a TH/TR selection type, said interface means including a socket 
connector with nine socket pins, comprising: 

a plug connector detachably connectable to said socket connector, said plug 
connector having nine plug pins disposed correspondingly to the socket pins, said 
plug pins including a pair of first pins for connecting to fixed potentials, a 
plurality of second pins for conducting data signals, and two third pins for 
conducting control signals; 

a cable including a plurality of wires connecting the plug pins of said plug 
connector with terminals on a printed circuit board of said peripheral device ; 

means for short-circuiting remaining plug pins other than said first pins, one of 
said plurality of second pins and said two third pins to at least one of said first 
pins; and 

means for supplying a data signal including identification data representing a 
communication mode of said peripheral device on said plurality of second pins in 
response to a first control signal for requesting the identification data from said 
apparatus to said peripheral device via said third pins; and 

means for supplying said apparatus with a serial data signal including manipulation 
data via said one second pin not short-circuited by said short-circuiting means in 
response to a second control signal supplied via said pair of third pins from said 
apparatus . 

16. A peripheral device for use with a data processing apparatus having a socket 
connector with nine socket pins, comprising: 

a plug connector detachably connectable to said socket connector, said plug 
connector having nine plug pins disposed correspondingly to the socket pins, said 
plug pins including a pair of first pins for connecting to fixed potentials, a 
plurality of second pins for conducting data signals, and two third pins for 
conducting control signals; 

a cable including a plurality of wires connecting the plug pins of said plug 
connector with terminals on a printed circuit board of said peripheral device ; 

short-circuiting means for short-circuiting remaining plug pins other than said 
first pins, one of said plurality of second pins and said two third pins to at 
least one of said first pins in said plug connector; and 

means for supplying a data signal including identification data representing a 
communication mode of said peripheral device on said plurality of second pins in 
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response to a control signal for requesting identification data from said apparatus 
to said peripheral device via said third pins. 

18. A game apparatus, comprising: 

a data processing apparatus having an interface means for communicating with a 
peripheral device with any of communication modes of a clocked parallel type, a 
clocked serial type, a three-wire handshake type and a TH/TR selection type, said 
interface means having a peripheral port with a plurality of terminal pins disposed 
in a row, said plurality of terminal pins in said row including a pair of first 
pins, one of said first pins for conducting one of a power source and ground 
potential and the other of said first pins for conducting the other of the power 
source and the ground potential, a plurality of second pins for conducting data 
signals, a pair of third pins for conducting control signals, said data processing 
apparatus further having means of determining which one of the communication modes 
to use based on the data signals on said plurality of second pins, means for 
conducting a first control signal for requesting identification data via said pair 
of third pins and a second control signal including a signal for selecting a 
peripheral device via one of said pair of third pins, and means for communicating 
in the determined communication mode; and 

a peripheral device having a plug connector detachably connectable to said 
peripheral port, said plug connector having a plurality of plug pins identical in 
number and disposed in a row in correspondence to the terminal pins of said 
peripheral port, said peripheral device further having a cable including a 
plurality of wires connecting the plug pins of said plug connector with a printed 
circuit board of said peripheral device and means for supplying the data signals 
including identification data representing the communication mode of said 
peripheral device on said plurality of second pins in response to the first control 
signal supplied from said apparatus, and 

means for supplying said data processing apparatus with a data signal including 
manipulation data via at least one of said plurality of second pins in response to 
the second control signal supplied from said apparatus. 

24. A game apparatus, comprising: 

a data processing apparatus having a peripheral port with a plurality of terminal 
pins disposed in a row, said plurality of terminal pins in said row including a 
pair of first pins, one of said first pins for conducting one of a power source and 
ground potential and the other of said first pins for. conducting the other of the 
power source and the ground potential, four second pins for conducting data 
signals, three third pins, said second and third pins being disposed between said 
pair of first pins, said data processing apparatus further having means for 
determining a communication mode based on the data signals on said four second 
pins, means for conducting a control signal for requesting identification data via 
at least one of said third pins, and means for communication in the determined 
communication mode; and 

a peripheral device having a plug connector detachably connectable to said 
peripheral port, said plug connector having a plurality of plug pins identical in 
number and disposed in a row in correspondence to the terminal pins of said 
peripheral port, said peripheral device further having a cable including a 
plurality of wires connecting the plug pins with a printed circuit board of said 
peripheral device and means for supplying data signals including identification 
data representing the communication mode of said peripheral device on said four 
second pins in response to the control signal supplied from said apparatus, 

said data processing apparatus further comprising means for transmitting a signal 
for selecting said peripheral device via one of said third pins in the peripheral 
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port and a clock signal via another of said third pins, and 

said peripheral device further comprising means for transmitting serial data 
signals via one of the second pins to said apparatus and means for selectively 
short-circuiting a remaining one of the third pins and a remaining three of the 
second pins with said first pins. 

42. A peripheral device for use with a data processing apparatus having a 
peripheral port, means for supplying a power source potential, a ground potential, 
and a control signal through said peripheral port, and an interface means for 
communicating with a peripheral device with a communication mode of any a clocked 
parallel type, a clocked serial type, a three-wire handshake type or a TH/TR 
selection type and for determining which one of the communication modes to use for 
communicating with a peripheral device connected to the peripheral port based on 
data signals supplied from the peripheral device, the peripheral device comprising: 

a connector detachably connectable to said peripheral port, said connector having a 
set of terminal contacts including first to ninth contacts disposed in a row, said 
first contact for connecting to one of the power source potential and the ground 
potential, said ninth contact for connecting to the other of the power source 
potential and the ground potential, said second, third, seventh and eighth contacts 
for transmitting data signals, and said fourth and fifth contacts for receiving the 
control signal; 

a cable including a plurality of wires connecting ones of the terminal contacts of 
said connector with a printed circuit board of said peripheral device ; 

means, when said peripheral device is activated by the power source potential and 
the ground potential supplied through the peripheral port, for supplying a data 
signal including identification data representing a communication mode of said 
peripheral device on said second, third, seventh and eighth contacts in response to 
a first control signal supplied from said apparatus for requesting the 
identification data; and 

means for supplying said apparatus with a data signal including manipulation data 
via at least one of said second, third, seventh and eighth contacts in response to 
a second control signal supplied from said apparatus via at least one of said 
fourth and fifth contacts. 

45. A peripheral device for use with a data processing apparatus having a 
peripheral port and means for supplying a power source potential, a ground 
potential, and a control signal through said peripheral port, comprising: 

a connector detachably connectable to said peripheral port, said connector having a 
set of terminal contacts including first to ninth contacts disposed in a row, said 
first contact for connecting to one of the power source potential and the ground 
potential, said ninth contact for connecting to the other of the power source 
potential and the ground potential, said second, third, seventh and eighth contacts 
for conducting data signals, and said fourth and fifth contacts for receiving the 
control signal; 

a cable including a plurality of wires connecting ones of the terminal contacts of 
said connector with a printed circuit board of said peripheral device ; 

means for supplying data signals including identification data representing a 
communication mode of said peripheral device on said second, third, seventh and 
eighth contacts in response to a control signal supplied from said apparatus for 
requesting the identification data; and 
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means for short-circuiting selected ones of said contacts. 

49. A peripheral device for use with a data processing apparatus having a 
peripheral port and means for supplying a power source potential, a ground 
potential, and a control signal through said peripheral port, comprising: 

a connector detachably connectable to said peripheral port, said connector having a 
set of terminal contacts including first to ninth contacts disposed in a row, said 
first contact for connecting to one of the power source potential and the ground 
potential, said ninth contact for connecting to the other of the power source 
potential and the ground potential, said second, third, seventh and eighth contacts 
for conducting data signals, and said fourth and fifth contacts for receiving the 
control signal; 

a cable including a plurality of wires connecting ones of the terminal contacts of 
said connector with a printed circuit board of said peripheral device, the wires of 
said cable being fewer in number than said terminal contacts; and 

means for supplying the data signals including identification data representing a 
communication mode of said peripheral device to the apparatus via said second, 
third, seventh and eighth contacts in response to a control signal supplied from 
said apparatus for requesting the identification data. 

50. A peripheral device for use with a data processing apparatus having a 
peripheral port and means for supplying a power source potential, a ground 
potential, and a control signal through said peripheral port, comprising: 

a connector detachably connectable to said peripheral port, said connector having a 
set of terminal contacts including first to ninth contacts disposed in a row, said 
first contact for connecting to one of the power source potential and the ground 
potential, said ninth contact for connecting to the other of the power source 
potential and the ground potential, said second, third, seventh, and eighth 
contacts for conducting data signals, and said fourth and fifth contacts for 
receiving the control signal; 

a cable including a plurality of wires connecting ones of the terminal contacts of 
said connector with a printed circuit board of said peripheral device ; and 

means for supplying the data processing apparatus with data signals including 
identification data representing a three-wire handshake type communication mode, 
including means, in response to a control signal of "1" to the fourth contact and 
"1" to the fifth contact and a control signal of "0" to the fourth contact and "1" 
to the fifth contact supplied from the data processing apparatus, for supplying a 
data signal of "0" to the seventh contact, "0" to the eighth contact, "0" to the 
second contact and "1" to the third contact, respectively, wherein "1" and "0" 
correspond to the power source and ground potentials, respectively, so that the 
data processing apparatus determines that the peripheral device employs the three- 
wire handshake type communication mode. 

51. A peripheral device for use with a data processing apparatus having a 
peripheral port, and means for supplying a power source potential, a ground 
potential, and a control signal through said peripheral port, comprising: 

a connector detachably connectable to said peripheral port, said connector having a 
set of terminal contacts including first to ninth contacts disposed in a row, said 
first contact for connecting to one of the power source potential and the ground 
potential, said ninth contact for connecting to the other of the power source 
potential and the ground potential, said second, third, seventh and eighth contacts 
for conducting data signals, and said fourth and fifth contacts for receiving the 
control signal; 
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a cable including a plurality of wires connecting ones of the terminal contacts of 
said connector with a printed circuit board of said peripheral device ; and 

means for supplying the data processing apparatus with the data signals indicative 
of a three-wire handshake type communication mode, including means for supplying a 
data signal of "0" to the seventh, the eighth and the second contacts, 
respectively, and "1" to the third contact in response to the control signal from 
the data processing apparatus, wherein "1" and "0" correspond to the power source 
and ground potentials, respectively, so that the data processing apparatus 
determines that the peripheral device employs the three-wire handshake type 
communication mode. 

52. A peripheral device for use with a data processing apparatus having a 
peripheral port, and means for supplying a power source potential, a ground 
potential, and a control signal through said peripheral port, comprising: 

a connector detachably connectable to said peripheral port, said connector having a 
set of terminal contacts including first to ninth contacts disposed in a row, said 
first contact for connecting to one of the power source potential and the ground 
potential, said ninth contact for connecting to the other of the power source 
potential and the ground potential, said second, third, seventh and eighth contacts 
for conducting data signals, and said fourth and fifth contacts for receiving the 
control signal; 

a cable including a plurality of wires connecting ones of the terminal contacts of 
said connector with a printed circuit board of said peripheral device ; 

means for supplying the fifth contact and the sixth contact with the same 
potential; and 

means for supplying the data processing apparatus with the data signals indicative 
of a clocked parallel type communication mode, including means for supplying a data 
signal of "0" to the seventh contact, a data signal of "0" to the eighth contact, a 
data signal of "1" to the second contact and "1" to the third contact in response 
to the control signal from the data processing apparatus, wherein "1" and "0" 
correspond to the power source and ground potentials, respectively, so that the 
data processing apparatus determines that the peripheral device employs the clocked 
parallel type communication mode. 

54. A peripheral device for use with a data processing apparatus having a 
peripheral port, and means for supplying a power source potential, a ground 
potential, and control signals through said peripheral port, comprising: 

a connector detachably connectable to said peripheral port, said connector having a 
set of terminal contacts including first to ninth contacts disposed in a row, said 
first contact for connecting to one of the power source potential and the ground 
potential, said ninth contact for connecting to the other of the power source 
potential and the ground potential, said third contact for transmitting data 
signals and said fourth and fifth contacts for receiving the control signal; 

a cable including a plurality of wires connecting ones of the terminal contacts of 
said connector with a printed circuit board of said peripheral device ; 

a plurality of key switches disposed on the peripheral device; 

means for supplying the data processing apparatus with data signals indicative of a 
clocked serial type communication mode, including means for supplying the second 
contact with the same signal potential as that of the first contact so as to supply 
a data signal of "1" to the second contact, means for supplying the sixth, the 
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seventh and eighth contacts with the same signal potential as that of the ninth 
contact so as to supply a data signal of "0" to the sixth, seventh and eighth 
contacts, respectively, and means for supplying a data signal of "0" to the third 
contact in response to a control signal from the data processing apparatus, wherein 
"1" and "0" correspond to the power source and ground potentials, respectively, so 
that the data processing apparatus determines that the peripheral device employs 
the clocked serial type communication mode; and 

means for supplying the apparatus with clocked serial data including data 
indicative of the key switches in response to a peripheral device selection signal 
supplied via said fourth contact and the clock signal supplied via said fifth 
contact . 

56. A peripheral device for use with a data processing apparatus having a 
peripheral port, means for supplying a power source potential, a ground potential, 
and a control signal through said peripheral port, the peripheral device 
comprising : 

a connector detachably connectable to said peripheral port, said connector having a 
set of terminal contacts including first to ninth contacts disposed in a row, said 
first contact for connecting to one of the power source potential and the ground 
potential, said ninth contact for connecting to the other of the power source 
potential and the ground potential; 

a cable including a plurality of wires connecting ones of the terminal contacts of 
said connector with a printed circuit board of said peripheral device ; and 

means for supplying data signals of a predetermined data combination to the 
apparatus via said second, third, seventh and eighth contacts in response to 
receipt from said data processing apparatus of the control signal in a first signal 
combination in which the fourth contact conducts "1" and the fifth contact conducts 
"1", and in a second signal combination in which the fourth contact conducts "0" 
and the fifth contact conducts "1", wherein "1" and "0" correspond to the power 
source and ground potentials, respectively, said data signal of the predetermined 
data combination being selected so as to comply with the following formulas: 

{(data R in TH="1") or (data L in TH="1") }. times . 8h+{ (data D in TH="1") or (data U 
in TH="1") } .times. 4h+{ (data R in TH="0") or (data L in TH="0" )}. times . 2h+ { (data D 
in TH="0") or (data U in TH="0" )}. times . lh=Bh 

wherein the data R is a data supplied on the seventh pin, the data L on the eighth 
pin, data D on the second pin and the data U on the third pin, and TH is the 
control signal in said first or second signal combination supplied on the fourth 
pin, 

thereby enabling the data processing apparatus to determine a TH/TR communication 
mode based upon the data from the seventh contact, the eighth contact, the second 
contact, and the third contact. 
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ART-UNIT: 237 

PRIMARY-EXAMINER: Lee; Thomas C. 
ASSISTANT-EXAMINER: Dinh; D. 

ATTY-AGENT-FIRM: Finnegan, Henderson, Farabow, Garrett & Dunner, L.L.P. 
ABSTRACT: 

A peripheral device for use with a data processing apparatus. The apparatus has a 
peripheral port with a set of terminal pins consisting of first to ninth pins 
disposed in a row. The first pin is assigned for one of a power source and the 
ground potential, the ninth pin for the other of the power source and the ground 
potential, the second, third, seventh and eighth pins for transmitting data 
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signals, and the fourth to sixth pins for transmitting control signals. The 
apparatus has an element for selecting the communication mode of the peripheral 
device connected to the peripheral port, based on the data signals transmitted from 
the second, third, seventh and eighth pins. The peripheral device comprises a plug 
connector detachably connected to the peripheral port, the plug connector having a 
set of terminal pins consisting of first to ninth pins disposed in a row, a cable 
including a plurality of wires connecting the terminal pins of the plug connector 
with terminals on an internal printed circuit board, and an element for 
transmitting data signals including identification data representing the 
communication mode via at least one of the second, third, seventh and eighth pins 
in synchronization with a clock signal supplied from the apparatus. 

61 Claims, 19 Drawing figures 
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